ABSTRACT. The objective of this study was to elaborate and characterize Soy-Based Beverages (SBB) with papaya and mango flavors. Three formulations of each SBB were produced with soy extract (SE); papaya or mango pulp flavor; sugar and citrus pectin, in which were evaluated with chemical and sensory analysis. The addition of the pulps to SE did not affect the results (p < 0.05) of the chemical characterization compared to pure SE. The different proportions of pulp and sugar added to SE interfered only in the values for pH, moisture and total soluble solid. The results of the sensory analysis of preference showed that the most preferred papaya and mango flavors was the formulation containing 62.7% SE, 30% pulp, 7% sugar and 0.3% citrus pectin. The acceptance of the most preferred sample of each flavor represented in the scale used, that the judges 'liked' and / or 'liked a lot' the beverage. It was concluded with the chemical characterization that the addition of pulps to SE did not add nutritional qualities compared to pure SE. With the sensory analyses was possible to put in order the samples, and determine which was the most preferred by judges and quantify the attributes of the chosen sample.
Introduction
Recent studies show an increased interest of consumers for healthier foods, bringing the food industry to the development of new products based on soy, whose aspirations are to go beyond the supply of basic nutrients and the satisfaction of consumer's taste (MOON et al., 2005) . The foods produced from soybeans are rich in high quality proteins, have low saturated fat and are free of cholesterol (ANDERSON et al., 1995) .
Among derivative soy products, the soymilk is highlighted to be a product ready for consumption, of high nutritional value, relatively low cost and easy to obtain (NELSON et al., 1976) . In the past, the 'milk' from soybean shad poor acceptance, basically due to its unpleasant taste and aroma to the taste of brazilian consumers (YING-QIU et al., 2008) , The use of Soy Extract (SE) initially was limited to people with lactose intolerance, vegetarians and those with dietary restrictions or religious order. Later, the commercial SE reached considerable insertion in the market, as inexpensive protein source and a substitute to cow milk (HEANEY et al., 2000) .
According to Resolution 14/78 of the National Norms and Standards for Food, the soymilk is defined as the " […] product obtained from the aqueous emulsion resulting from hydration of soy grains, conveniently cleaned, followed by appropriate processing technology, supplemented with or without optional permitted ingredients, may be subjected to total or partial dehydration", with its chemical composition thus established: moisture -maximum of 93.0%, proteinsminimum of 3.0%, lipids -minimum of 1.0%, carbohydrates -maximum of 2.8% and ashesmaximum of 0.6% (BRASIL, 1978) . Its combination with fruit juices has been successful, indicating that consumers may be changing their attitude in relation to products made from soybeans, because it joins desirable sensory characteristics of fruits with the functional properties of soy (ZULUETA et al., 2007) . The Normative Instruction N o 1 from January 7, 2000 defines fruit pulp as the unfermented, unconcentrated, undiluted product, obtained by crushing fruits with pulp, through an appropriate technological process, with a minimum total solids from the edible part of the fruit, specific for each one of these (BRASIL, 2000) . Its use is often as raw material for processing other products such as nectars, juices, jams, ice creams and sweetened fruit products (BRUNINI et al., 2002) , and its consumption is expanding, mainly in the industries of dairy products, ice creams, sweet fruit products, etc., which increases the interest of both producers and consumers (KUSKOSKI et al., 2006) .
The objective of this study was to elaborate and characterize a Soy-Based Beverage (SBB) with papaya and mango flavors using Soy Extract obtained from cultivar BRS 232, 2010/2011 harvested.
Material and methods

Preparation of soy extract (SE)
The Soy Extract was obtained according to the methodology proposed by Mandarino et al. (2003) , in proportion soybeans: water (1:10) and pasteurized until boiling (Figure 1 ). The cultivar used was the BRS 232, 2010/2011 harvest.
Preparation of soy-based beverages (SBB)
The papaya and mango flavors beverages were elaborated from the homogenization of SE, frozen pasteurized papaya flavor pulp (Polpa Norte) and mango flavor pulp (Redondo), sugar and citrus pectin in industrial blender (Metvisa LQ 15) for 1 minute (Figure 2 ).
For the formulations of beverages were made five previous tests for the percentage of pulp, sugar and pectin, in relationship to the total beverage, which were defined the formulations for both flavors (Table 1 ). 
Proximate composition
The determinations of moisture, ashes and proteins of beverages and SE were performed according to AOAC (1995) . The moisture determination was done in an oven at 105 o C with air circulation, ashes were quantified by incineration in the furnace at 550 o C, proteins were determined by calculating the nitrogen content by the Microkjeldahl method using correction factor 6.25. Lipids of SE and beverages were quantified with an acid hydrolysis followed by Soxhlet extraction with petroleum ether, according to methodology described 033/IV by the Instituto Adolfo Lutz (IAL, 2008) . Carbohydrates were calculated by difference.
Sensory analysis
A preference test was performed with 50 nontrained judgers, of both sexes, where the judgers ordered the three formulations in preference increasing order using the method proposed by Friedman, using the table of Newell and MacFarlane (1987) . If the difference between the sums of the orders is greater than or equal to the value tabulated, it is concluded that there is significant difference between samples corresponding to the significance level (ABNT, 1994) . The preference test was conducted separately in accordance to each flavor.
In the most preferred formulation of each flavor, was performed a sensory acceptance test using a hedonic scale of 10 points proposed by Villanueva et al. (2005) , regarding to color, flavor, texture and overall acceptability. For these formulations was also conducted a survey of purchase intention with a 5-point scale, where 5 is certainly would buy and 1 certainly would not buy, and frequency of consumption of soy products. The sensory acceptance was made with 50 non-trained of both sexes. These analyses have the approval by Bioetic and Etic Committee of the Irmandade Santa Casa de Londrina -Bioiscal, through the Project nº 355/10 = CAAE: 0015.0.083.000-10.
Statistical analysis
The data of chemical analysis and proximate composition were analyzed by the software Statistica 10.0, using analysis of variance (ANOVA) and comparing the averages with the Tukey test at 5% significance (STATSOFT, 2005) .
Results and discussion
The Soy Extract was made with 1:10 dilution (soybean: water), because several authors and industrial processes report that this is the most frequently used to formulations of Soy-based beverage (SBB). The results of chemical analysis of SE are shown in Table 2 , revealing that the higher proportion is moisture (94.33%), followed by lipids (2.30%) and carbohydrates (1.95%). The pH and total titratable acidity of SE were close to values found by Abreu et al. (2007) , respectively (6.78 e 0.05g citric acid 100 g -1 ), who analyzed a sample of pure soy extract. These values are also close to those found by Tashima and Cardello (2003) (7.0 e 0.063 g citric acid 100 g -1 ) that analyzed a commercial sweetened soybean extract, but the value of total soluble solids (TSS) in this study differed from that found by these authors (10ºBrix), fact which can be explained by the presence of sucrose and sucralose in the sample. The value of SST (9.45°Brix) found by Abreu et al. (2007) was also higher for the determined for SE of this study.
The protein content (0.99%) differed from those found by Caus et al. (2008) and Branco et al. (2007) , whose values were respectively 1.85% and 1.9% and approached the mean value (1.06%) found by Jaekel et al. (2010) for beverages formulated with 30% soybean extract and 70% rice extract. The lipid content found was larger than the content analyzed by Caus et al. (2008) (1.95%), which SE was made from the same cultivar BRS 232.
The moisture content is similar to that obtained by Branco et al. (2007) (Table 3) The pH, TSS and acidity average of papaya pulp flavor were close to the values found by Parker et al. (2009) (4.9, 8.30°Brix , 0.10 g citric acid 100 g -1 ), which featured a papaya pulp whose fruit was irradiated. The pH and acidity for mango pulps were respectively higher and lower (4.04 and 0.78 g citric acid 100 g -1 ) of values found by Brunini et al. (2002) , who analyzed frozen mango pulps, but the TSS value was near (9.48 o Brix). In order to develop a natural product, beverages were obtained without addition of preservatives, flavorings and colorants, giving preference to natural pulps of papaya and mango because they are not traditionally marketed as soy juices flavors. Both formulations were produced in the same proportions and under the same conditions, to verify if the difference of the pulp used influenced in the values of characterization. The differences in the proportions of pulp and sugar in both flavors interfered in pH, moisture and TSS. The higher the proportion of sugar, lower were the moisture values and higher the values of TSS, in the case of the addition of mango pulp these values increased further. In other analyzes the results did not differ regardless the type and proportions of pulp and sugar employed (Tables 4 and 5 ).
The pH values of the SBB papaya and mango formulations were near average (5.11) of the values found by Caus et al. (2008) The moisture content for all formulations of SBB were close to the values found by Uliana and Venturini Filho (2010) (89.67%) in a mixed drink made in proportion SE and cranberry juice 1:2, and the ashes content of mango flavored beverage were lower, compared with this same beverage (0.45%). Rodrigues and Moretti (2008) found values of 0.61% lipids for a peach flavor SBB, while Caus et al. (2008) , values from 1.97% to 2.62%, for SBB with strawberry and passion fruit pulps, which is closer to the values found in SBB with mango and papaya pulp of the present study. The proteins content analyzed remained low compared to the value of SE, concluding that none of the pulps interfere with the amount of proteins. This value was also lower than the values found by Uliana and Venturini Filho (2010) ranging from 1.49% to 1.58% for a soy drink with cranberry juice 1:2 (extract: juice). The values for carbohydrates were below the values (8.9%, 10.8% and 11.85%) found by Uliana and Venturini Filho (2010) for mixed drink made with 10°Brix, 12°Brix and 14°Brix, respectively.
Separately, in the three formulations of soy beverages of each flavor were done the preference tests by ordering (Table 6 ). The most preferred formulation for both flavors was the one containing 62.7% SE, 30% pulp, 7% sugar and 0.3% citric pectin. Although the papaya flavor formulations 2 and 3 did not differ among themselves, it was decided to choose the formulation 2 as the most preferred because it got a smaller sum of the preference responses, which means that it obtained the highest score number 1 (most preferred). Formulations with mango pulp did not differ in preference, but it was decided to choose the formulation 2 as most preferred, as this also obtained fewer answers 1 (most preferred). As well as Uliana and Venturini Filho (2010) who analyzed a mixed beverage of extract of soy and cranberry juice, it was established that the different concentrations of SE and juice did not affect the overall score, more over the higher sugar content the higher grades obtained.
In the most preferred formulation of each flavor was performed the sensory acceptance test and the profile of the judges who evaluated the soy beverages was very similar. To papaya formulation, 62% were women under 20 years and high school graduate, who consume juices daily. For the mango formulation most of the judges were women (64%), between 20 and 30 years, high school graduates, which consume juices weekly. Among the judges of papaya formulation, 69.4% consume soy-based products, and of mango flavor 74% consume this type of product.
Analyzing the data of the most preferred sample flavor papaya, its observed that the highest averages were color (7.67) and texture (7.60), followed by global acceptance (6.56) and flavor (5.95), in which there was higher variation. All this scores corresponding to a degree of acceptance 'liked' and/or 'liked a lot' the beverage in the hedonic scale used (Table 7) . The values are means±standard deviation of fifty evaluations.
Regarding the most preferred mango flavor sample, the highest means were for texture (6.74) and overall acceptability (6.14), followed by color (6.01) and flavor (5.92), corresponding to a degree of acceptance 'liked' and/or 'liked a lot' the beverage in the hedonic scale. Thus, the beverages of different flavors are sensorily alike. The biggest difference is in color, where the papaya formulation had higher mean (7.67).
Means for papaya and mango flavor formulations are near the means found (6.09) by Branco et al. (2007) for a soy-based beverage with 20% strawberry and 10% sucrose. The mean of color to the mango formulation was also near the mean found (6.19) by Branco et al. (2007) , however for a soy-based beverage with 25% strawberry and 15% sucrose.
As for global acceptance, the averages of both formulations were greater than the average analyzed (5.7) by Felberg et al. (2004) for a mixed drink extract of soybean and 30% extract of Brazil nut. Moreira et al. (2010) found lower averages for the flavor (4.69) and color (6.65) in a chocolate drink containing 77.36% of soy extract. The two evaluations are proportionally smaller than those found for drinks of papaya and mango because the authors used a sensory scale of up to 9 points.
Analyzing the intention of purchase of papaya SBB (Figure 3) , most of judges (43.5%) would 'definitely or probably buy' the beverage, as well as to mango SBB, in which the majority of judges (38%) also would 'definitely or probably buy' the beverage.
It is also noticed that the two beverages had low rejection, because only 6.53% and 6% of the judges would 'certainly not buy' the papaya and mango beverage, respectively. Among the judges who responded that consume soy products (69.4%) for the formulation papaya flavor, it was noted that 46% would definitely or probably buy the product and only 6% said they would not buy the product. For the mango flavor formulation, it was noted that 74% of the judges who consume soy products, 43.24% would certainly or probably buy the product and only 0.01% said they would not buy the product, proving the acceptability of tasters for beverages of papaya and mango flavors, being the papaya flavor even more accepted.
Conclusion
The papaya and mango flavored soy based beverages were produced containing soy extract, fruit pulps, sugar and citric pectin. The differences in proportion of pulp and sugar in both flavors interfered in pH, moisture and TSS. The preference order was also influenced by sugar portion, in which the samples with more sugar were preferred. The beverages containing 62.7% SE; 30% of flavor pulp (papaya or mango); 7% of sugar and 0.3% of citric pectin were chosen by judgers. And in these were realized the sensory acceptance test, in which the judges 'liked' and/or 'liked a lot' for both beverages.
